Gluconeogenesis in the liver of tumor rats.
Altered gluconeogenesis is frequently observed in cancerous hosts. To define its derangements in the liver, we studied glucose and glycogen production in the perfused livers of tumor-bearing rats using 13C NMR spectroscopy. Nine Fischer 344 rats were inoculated with mammary adenocarcinoma. After 5 weeks, the livers were removed and perfused with Krebs buffer containing 8 mM L-[3-13C]alanine, and 13C NMR spectroscopy was performed. Nine pair-fed rats were studied as controls. The peak heights of glucose and glycogen in the 13C NMR spectra of the perfused livers and final perfusates of the two groups of rats were compared. We found comparable amounts of C1-labeled glucose and glycogen in the two groups, but C2- to C5-labeled and C6-labeled glucose and glycogen, as well as total 13C-labeled glucose and glycogen, appeared in smaller quantities in the tumor rats than in the pair-fed rats. These findings suggest that appreciable amounts of unlabeled glycerol were utilized by both groups, but less so by the tumor rats than the pair-fed rats. In addition, there was decreased production of oxaloacetate through pyruvate dehydrogenase and the Krebs cycle in the livers of the tumor rats, where the overall metabolism of alanine into glucose and glycogen was also reduced.